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[57] ABSTRACT

A flying disc capable of vertical takeoff, hovering, or

powered horizontal flight. The aircraft configuration

comprises a circular disc-like airfoil-shaped wing struc-

ture having a convex upper surface and a concave

lower surface with a leading edge and a trailing edge.

At least one thrust-producing unit is attached at each of

the leading and trailing edges, respectively. A plurality

of other thrust-producing units are mounted symmetri-

cally about the circular wing structure. Each thrust-

producing unit has attached thereto a thrust deflector

assembly for angularly adjusting the thrust produced by
the thrust-producing unit, thereby allowing the aircraft

to fly both vertically and horizontally. A substantial

volume of helium gas is stored encompassing the inner

upper hull of the aircraft, thereby giving the flying disc

greater lift capacity. The outer skin of the upper surface

consists essentially of a plurality of solar panels for

delivering power to a multiplicity of devices.

12 Claims, 17 Drawing Sheets
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VERTICAL TAKEOFF AND LANDING (VTOL)
FLYING DISC

BACKGROUND OF THE INVENTION 5

1. Field of the Invention

This invention relates generally to discoidal-shaped

aircraft, and more particularly, to a discoidal-shaped

aircraft capable of vertical takeoff and landing opera-

tions. 10

2. Description of the Prior Art
As seen in the prior art, there have been numerous

efforts directed toward the designing and development
of an aircraft which is capable of vertical takeoff and
landing (VTOL) operations while still being able to 15

move in a generally horizontal flight path at great

speeds and efficiency.

The most common configuration of vertical takeoff

and landing aircraft is the helicopter. The helicopter is

capable of true vertical flight, including the ability to 20

hover in place, fly forward and aft, and from side to

side. Unfortunately, the helicopter has many limitations,

the most significant thereof being its mechanical com-
plexity and high operational expense. Moreover, the

principles of aerodynamics result in obvious limitations 25

on performance, most notably, the low maximum attain-

able forward velocities and reduced range when com-
pared with fixed wing aircraft.

The prior art efforts exerted toward developing an

operational procedure for a VTOL aircraft have been 30

directed mainly toward the use of aircraft in which a

takeoff or landing operation usually has the longitudinal

axis of the fuselage disposed in a plane perpendicular to

the ground so that the aircraft is propelled upwardly in

a vertical direction and, upon reaching desired altitude, 35

the aircraft is then rotated by means of the propulsion

units to assume a horizontal position which is the nor-

mal flight attitude of an airplane. Similarly, efforts have
been exerted toward developing an operational proce-

dure wherein the spinning disc principle is used to pro- 40

duce vertical lift during takeoff or hovering ofthe craft,

as well as to aid the discoidal spinning wing to move
through ambient air and therefore aid in horizontal

flight.

The problems in the prior art aircraft have been in 45

developing an aircraft capable of both helicopter-type

hovering flight and also high speed horizontal flight

while still maintaining safety, reliability in operation,

and being generally economical to manufacture, main-

tain, and use. In an aircraft operation of this type, the 50

greatest difficulty is in carrying forth such a flight oper-

ation which entails the turning and rotating of the air-

craft when in one position to the other position, in other

words, from horizontal to vertical flight, while at the

same time maintain the aircraft in a proper airborne 55

altitude to prevent the same from falling or crashing to

the surface.

The present invention is directed to a VTOL flying

disc which is capable of making the transition from
vertical to conventional flight without the need of the 60

“spinning disc” effect, and which, by virtue of its power
plant location and its lifting body-type fuselage, results

in enhanced performance both in vertical takeoff and
horizontal flight modes.

SUMMARY OF THE INVENTION
^

In accordance with the instant invention, there is

disclosed a VTOL aircraft in the form of a flying disc

2
capable ofboth helicopter-type hovering flight and also

high speed horizontal flight. The present invention

reduces the cost of traveling, and makes airport run-

ways obsolete. The present invention is unsinkable on
water, has a reduced noise level, and is environmentally

friendly. It has a horizontal flight speed comparable to

a jumbo jet aircraft. The dimensional size of the present

invention is about 5 ft. larger than the wing span and

about 31 ft. smaller than the fuselage or airframe length

of the Boeing 747 jumbo jet. The overall measurements
are approximately 200 ft. in diameter with a maximum
body height of 50 ft. The passenger deck configuration

has a seating arrangement for approximately 756 pas-

sengers including flight crew and flight attendants.

However, size of the aircraft is optional, allowing the

instant invention to have both commercial and military

applications.

The materials used for the aircraft’s construction are

to be of all available lightweight material, such as alumi-

num alloy, magnesium alloy, synthetic alloys, etc.

where applicable or practical.

The aircraft configuration comprises a circular disc-

like airfoil-shaped wing structure having a convex
upper surface and a concave lower surface with a lead-

ing edge and a trailing edge. At least one propulsion or

thrust-producing unit, preferably in the form of a jet

engine, is attached at each of the leading and trailing

edges, respectively, to aid in both VTOL and horizontal

flight. Furthermore, a plurality of other thrust-produc-

ing units, preferably in the form of ducted fan assem-

blies, are mounted symmetrically about the circular

wing structure, and they too aid in both VTOL and

horizontal flight.

Each thrust-producing unit has attached thereto a

thrust deflector assembly for angularly adjusting the

thrust produced by the thrust-producing unit, thereby

allowing the aircraft to fly both vertically and horizon-

tally.

A substantial volume of helium gas is stored within

the inner upper hull of the aircraft. The helium gas is of

primary importance because it gives the flying disc

greater lift capacity. As a result, the jet engines and
ducted fan assemblies are not required to lift the full

cross weight and payload of the flying disc in order to

become airborne. In addition, the fuel consumption is

reduced in both VTOL and horizontal flight.

The outer skin of the upper hull consists essentially of

a plurality of solar panels for delivering power to a

plurality of devices, both in and on the aircraft. The
solar panels cover virtually the entire upper hull sur-

face.

In accordance with the present invention, it is an

object thereof to provide an aircraft generally of the

discoidal type which is capable of vertical takeoff and
landing operations while still being able to move in a

horizontal flight path at great speeds and efficiency.

Another object is to provide a flying craft with a

plurality of thrust-producing units mounted symmetri-

cally about the circular wing structure, each thrust-pro-

ducing unit having attached thereto a thrust deflector

assembly for angularly adjusting the thrust produced by
the thrust-producing unit.

A further object is to provide a flying craft as de-

scribed, wherein a substantial volume of helium gas is

stored within the inner upper hull of the craft.

A still further object is to provide a flying craft as

described, wherein the outer skin of the upper hull



5,351,911

consists essentially of a plurality of solar panels for

delivering power to a plurality of devices.

In accordance with these and other objects which
will be apparent hereinafter, the instant invention will

now become described with particular reference to the 5

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a front view of the VTOL flying disc;

FIG. 2 is a view in perspective of the VTOL flying 10

disc;

FIG. 3 is a view taken generally along line 3—3 in

FIG. 2;

FIG. 4 is a side elevational view of the VTOL flying

disc having portions broken away; 15

FIG. 5 is a view generally along line 5—5 of FIG. 4;

FIG. 6 is a view generally along line 6—6 of FIG. 4;

FIG. 7 is a view generally along line 7—7 of FIG. 5;

FIG. 8 is a view generally along line 8—8 of FIG. 5;

FIG. 9 is a detail of section 9 of FIG. 5; 20

FIG. 10 is a view generally along line 10—10 of FIG.

9;

FIG. 11 is a detail of section 11 of FIG. 10;

FIG. 12 is a view generally along line 12—12 of FIG.

9; 25

FIG. 13 is a view generally along line 13—13 of FIG.

12
;

FIG. 14 is a detail of section 14 of FIG. 13;

FIG. 15 is a view generally along line 15 of FIG. 5;

FIG. 16 is a detail of section 16 of FIG. 15; 30

FIG. 17 is a view generally along line 17—17 of FIG.

15;

FIG. 18 is a view generally along line 18—18 of FIG.

15;

FIG. 19 is a view generally along line 19—19 of FIG. 35

FIG. 20 is a detail of section 20 of FIG. 9;

FIG. 21 is a view generally along line 21—21 of FIG.
FIG. 22 is a detail of section 22 of FIG. 10;

FIG. 23 is a view generally along line 23—23 of FIG. 40

17:

20

15

24;

24;

FIG. 24 is a view generally along line 24—24 of FIG.

FIG. 25 is a view generally along line 25—25 of FIG.

FIG. 26 is a view generally along line 26—26 of FIG.

FIG. 27 is a view generally along line 27—27 of FIG.

45

28:

FIG. 28 is a view illustrating the gear drive and gear 50

track assembly of the jet engine assembly.

FIG. 29 is a view generally along line 29—29 of FIG.

28;

FIG. 30 is a view generally along line 30—30 of FIG.
29. 55

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

With reference to the several views of the drawings,

there is depicted aVTOL aircraft in the form of a flying 60

disc, generally characterized by the reference numeral

1. As shown in FIGS. 1, 2 and 4, the aircraft is a circular

disc-like airfoil-shaped wing structure having an upper

hull 12 with a convex surface and a lower hull 11 with

a concave surface. The aircraft has a leading edge 10 65

and a trailing 10' with at least one propulsion or thrust-

producing unit 6 attached at each of the leading 10 and

trailing 10' edges, respectively, to aid in both VTOL

and horizontal flight, as will be described in detail here-

inafter. In the preferred embodiment, the thrust-produc-

ing unit 6 is a jet engine assembly. As seen in FIGS. 2

and 5, a plurality of other propulsion units 7, preferably

of the ducted fan assembly variety, are mounted sym-

metrically about the circular wing structure and they

too aid in both VTOL and horizontal flight, as will be

described in greater detail hereinafter.

Referring to FIGS. 2, 4, 5 and 6, the flying disc 1 is

shown with passenger deck 2 having a seating arrange-

ment 23 for approximately 756 passengers, including

flight crew and flight attendants. A storage area 4 for

cargo, fuel, landing gear, etc. is located below the floor

13 of passenger deck 2. Floodlights 16 are installed in

lower hull 11. An inlet duct 14 and an outlet duct 15 are

provided for the jet engines 6. A plurality of retractable

landing gear assemblies and landing gear doors 9 and

wheel wells 17 for the landing gear assemblies 9 are

provided. Window panels 19 for the flight crew, and

window panels 22 for scenic viewing for the passengers,

are also included. Stairways 20 for ingress and egress of

the aircraft are provided. Cargo doors 21 provide ac-

cess to storage area 4. An additional storage area 26 is

also provided, along with lavatories 24 and kitchen

areas 25.

The ceiling 18 of passenger deck 2 provides a floor

for housing helium gas 3, wherein the housing has as its

upper boundary upper hull 12 and as its lower boundary
passenger deck ceiling 18. A substantial volume of he-

lium gas 3 is stored within the inner upper hull and is of

primary importance because it gives the flying disc 1

greater lift capacity. As a result, the jet engines 6 and

ducted fan assemblies 7 are not required to lift the full

cross weight and payload of the aircraft 1 in order for

the aircraft 1 to become airborne. In addition, the fuel

consumption is reduced in both VTOL and horizontal

or conventional flight.

The outer skin of upper hull 12 consists essentially of

lightweight, high efficiency solar panels 5 which cover

virtually the entire upper hull surface. The solar panels

5 may deliver electrical power for a plurality of devices;

for example, the floodlights 16, all appliances, the heat-

ing and air conditioning systems, the landing gear as-

semblies 9, the cargo doors 21, all electric gear drives

(described in detail hereinafter), and possibly power for

the ducted fan assemblies 7, as will be described in

greater detail hereinafter.

The ducted fan assemblies 7 may be powered either

by solar panels 5, or individually powered by an alterna-

tive power means 8. As best seen in FIGS. 2 and 15,

each alternative power means 8 is mounted co-lon-

gitudinally to its corresponding ducted fan assembly 7.

Alternative power means 8 may be an electric motor, a

power generator, a small gas-driven turbo engine, or

any suitable power plant known in the art.

Referring now to FIGS. 15-19, there is shown a

ducted fan assembly 7 comprising fan blades 27 and

structural support members 28 as known in the art.

Alternative power plant 8 is mounted to structural sup-

port sleeve 36, which is itself connected to support

members 28. Fuel feeder lines from a master fuel tank or

tanks, dedicated to each individual jet engine 6, ducted

fan assembly 7, or power plant 8, are connected through

the nearest structural support member 28. Similarly,

electric wiring to control start-up and RPM of power
plants 8 are connected through the nearest structural

support member 28. A plurality of vanes or louvers 29

are pivotally mounted by bearing 47 to a rotatable
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sleeve 34 proximate the outlet of the fan assembly 7.

Member 30 is pivotally mounted to the vanes 29 and is

transverse to the vanes 29, such that if any one of the

vanes is pivoted, all the vanes are correspondingly piv-

oted. A stationary sleeve 35 is also proximate the outlet 5

of fan assembly 7 and is positioned below rotatable

sleeve 34.

Referring now to FIGS. 15, and 24-26, an electric

drive 31 is pivotally attached to rotatable sleeve 34, and
is further pivotally attached to one of the vanes 29. 10

Power may be delivered to electric drive 31 by the solar

panels 5. When electric drive 31 is activated, it pivots,

causing the vane 29 attached to electric drive 31 to

pivot, which in turn causes each of the vanes 29 to pivot

as described above. In so doing, the thrust produced by 15

the ducted fan assembly 7 may be angularly adjusted to

facilitate either VTOL or horizontal flight. Further-

more, a gear track assembly 32 and a gear drive assem-

bly 33 are attached to rotatable sleeve 34 and stationary

sleeve 35, respectively, such that when gear drive 33 is 20

activated, it engages gear track 32, causing rotatable

sleeve 34 to rotate. In the preferred embodiment, rotat-

able sleeve 34 is configured for 90° of rotation. The
foregoing configuration permits a three-dimensional

pivoting of vanes 29, allowing the thrust produced by 25

fan assembly 7 to be angularly adjusted to accommo-
date either VTOL or horizontal flight. Each ducted fan

assembly’s electric drive 31, gear drive 33 and gear

track 32, may be controlled individually, or may be
synchronized to control directional change of the thrust 30

produced by the fan assembly 7, thereby facilitating

roll, pitch, yaw, and directional control of the flying

disc 1.

Referring now to FIGS. 9-14 and FIGS. 20-23, there

is shown a thrust deflector assembly 41. A plurality of 35

vanes or louvers 48 are pivotally mounted by bearing

49, to a rotatable sleeve 42, proximate the outlet of the

thrust deflector assembly 41. Member 50 is pivotally

mounted to the vanes 48, and is transverse to the vanes

48, such that if any one of the vanes is pivoted, all the 40

vanes are correspondingly pivoted. Ball bearings 43 are

equally spaced around the circumference of both thrust

deflector assembly 41, and sleeve 42, to ensure proper

rotation. A dowel or lock pin 52 is mounted to thrust

deflector assembly 41 and aids in holding thrust deflec- 45

tor assembly 41 in a secure position. A half retainer ring

53 is mounted to engine 6 to accommodate the thrust

deflector assembly 41. Another half retainer ring 54 is

mounted to the inner periphery of thrust deflector as-

sembly 41 to ensure correct engagement and disengage- 50

ment of thrust deflector assembly 41 with engine 6. An
alternate embodiment of a joint mounting which pro-

vides quick connect and disconnect between engine 6

and thrust deflector assembly 41 is shown in FIGS. 13,

14, 21 and 22. 55

An electric drive 51, is pivotally attached to rotatable

sleeve 42, and is further pivotally attached to one of the

vanes 48. Power may be delivered to electric drive 51

by the solar panels 5. When electric drive 51 is acti-

vated, it pivots, causing the vane 48 attached to electric 60

drive 51 to pivot, which in turn causes each of the vanes

48 to pivot as described above. In so doing, the thrust

produced by the jet engine 6 may be angularly adjusted

to facilitate VTOL flight. In addition, thrust converters

46 are attached to the inner periphery of thrust deflec- 65

tor assembly 41, and aid in the deflection of thrust pro-

duced by jet engine 6. Furthermore, a gear track assem-

bly 44 and a gear drive assembly 45 are attached to

6
rotatable sleeve 42 and thrust deflector assembly 41,

respectively, such that when gear drive 45 is activated,

it engages gear track 44, causing rotatable sleeve 42 to

rotate. In the preferred embodiment, rotatable sleeve 42

is configured for 90° of rotation. The foregoing configu-

ration permits a three-dimensional pivoting of vanes 48,

allowing the thrust produced by the jet engines 6 to be
angularly adjusted to accommodate either VTOL or

horizontal flight. Each thrust deflector assembly’s elec-

tric drive 51, gear drive 45, and gear track 44, may be
synchronized to control directional change of the thrust

produced by the thrust deflector assembly 41, thereby

facilitating roll, pitch, yaw, and directional control of

the flying disc 1.

Once the desired vertical altitude has been achieved,

the transition to horizontal flight is as follows. The 90°

thrust deflector assembly 41 will automatically retract

as hereinafter described. Referring to FIGS. 9-14,

20-23, and 27-30, a gear track assembly 58 and a gear

drive assembly 59 are attached to thrust deflector as-

sembly 41 and to outlet duct assembly 40, respectively,

such that when gear drive 59 is activated, it engages

gear track 58, causing thrust deflector assembly 41 to

move or retract. After thrust deflector assembly 41 is

retracted, retractable cover 37 is closed as follows. A
gear track assembly 38 and a gear drive assembly 39 are

attached to retractable cover 37 and the understructure

of outlet duct assembly 40, respectively, such that when
gear drive 39 is activated, it engages gear track 38,

causing retractable cover 37 to close. After closing

retractable cover 37, another retractable cover 55 is

closed as follows. A gear track assembly 56 and a gear

drive assembly 57 are attached to retractable cover 55

and to the understructure of outlet duct assembly 40,

respectively, such that when gear drive 57 is activated,

it engages gear track 56, causing retractable cover 55 to

close. The above-described transition is reversed for the

vertical takeoff and landing mode.
The instant invention has been shown and described

herein in what is considered to be the most practical and
preferred embodiment. It is recognized, however, that

departures may be made therefrom within the scope of

the invention and that obvious modifications will occur

to a person skilled in the art.

What is claimed is:

1. A vertical takeoff and landing (VTOL) flying disc

comprising:

a circular disc-like airfoil-shaped wing structure hav-

ing a convex upper surface and a concave lower
surface, said wing structure further having a lead-

ing edge and a trailing edge;

means for delivering power, said means for delivering

power consisting essentially of the outer skin of

said convex upper surface;

means for storing helium gas, said means for storing

helium gas having an upper boundary defined by
said convex upper surface and a lower boundary
defined by a passenger deck;

means for producing thrust, said means for producing

thrust connected to said circular wing structure;

and

means for angularly adjusting the thrust produced by
said means for producing thrust, said means for

angularly adjusting comprising a plurality of vanes

pivotally attached to a rotatable sleeve, said rotat-

able sleeve being attached proximate the outlet of

said means for producing thrust, said rotatable
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sleeve further being positioned above a stationary

sleeve;

a member pivotally mounted to said vanes, said mem-
ber being transverse to said vanes; and

means for selectively pivoting said vanes three- 5

dimensionally

2. The VTOL flying disc of claim 1, wherein said

means for delivering power is a plurality of solar panels.

3. The VTOL flying disc of claim 1, wherein said

means for producing thrust includes the combination of:
10

jet engine members; and

ducted fan assemblies.

4 . The VTOL flying disc of claim 3, wherein at least

one turbofan or turbojet engine is mounted on each of

said leading and trailing edges.
15

5. The VTOL flying disc of claim 3, wherein at least

two turbofan or turbojet engines are mounted on each

of said leading and trailing edges.

6. The VTOL flying disc of claim 3, wherein said
2Q

ducted fan assemblies are mounted symmetrically about

the circumference of said wing structure.

7. The VTOL flying disc of claim 6, wherein said

ducted fan assemblies are powered by said means for

delivering power.
2 g

8. The VTOL flying disc of claim 7, wherein each of

said ducted fan assemblies is powered individually by a

second means for delivering power.

9. The VTOL flying disc of claim 8, wherein said

second means for delivering power is mounted co-lon- 30
gitudinally to said ducted fan assemblies.

10. The VTOL flying disc of claim 9, wherein said

second means for delivering power is an electric motor,

a power generator, or a gas-driven turbo engine.

11. The VTOL flying disc of claim 1, wherein said 35

means for selectively pivoting includes the combination

of:

a gear drive assembly and a gear track assembly

mounted to said stationary sleeve and said rotatable

sleeve, respectively, wherein when said gear drive 40

assembly is activated, said gear track assembly is

engaged, thereby rotating said rotatable sleeve,

causing said vanes to rotate; and

a second drive assembly pivotally attached to said

rotatable sleeve, said second drive assembly further 45

being pivotally attached to one of said vanes,

8
wherein when said second drive assembly is acti-

vated, said vanes are pivoted.

12.

A vertical takeoff and landing flying disc compris-

l& :

a circular disc-like airfoil shaped wing structure hav-

ing a convex upper surface and a concave lower

surface, said wing structure further having a lead-

ing edge and a trailing edge;

a plurality of solar panels mounted to said convex

upper surface, said solar panels for delivering

power;
means for storing helium gas, said means for storing

helium gas having an upper boundary defined by
said convex upper surface and a lower boundary

defined by a passenger deck;

means for producing thrust connected to said circular

wing structure, said means for producing thrust

including the combination of jet engine members
and ducted fan assemblies, wherein at least one of

said jet engine members is mounted to each of said

leading and trailing edges respectively, wherein

said ducted fan assemblies are mounted symmetri-

cally about the circumference of said wing struc-

ture; and
means for angularly adjusting the thrust produced by

said means for producing thrust, said means for

angularly adjusting including

a plurality of vanes pivotally attached to a rotatable

sleeve, said rotatable sleeve being attached proxi-

mate the outlet of said means for producing thrust,

said rotatable sleeve further being positioned above
a stationery sleeve,

a member pivotally mounted to said vanes, said mem-
ber being transverse to said vanes,

a gear drive assembly and a gear track assembly

mounted to said stationery sleeve and said rotatable

sleeve, respectively, such that when said gear drive

assembly is activated, said gear track assembly is

engaged, thereby rotating said rotatable sleeve,

causing said vanes to rotate, and
a second drive assembly pivotally attached to said

rotatable sleeve, said second drive assembly further

being pivotally attached to one of said vanes,

wherein when said second drive assembly is acti-

vated, said vanes are pivoted.
4c * * * *
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